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This paper p 



f|^-f^aa- bverview- of the program • design arid 



supporting res^Hrcli; v ^|®cl^t^i : d : with' development, implementation; and" 



evaluation ^'o^tHe/Sdaptive' Learni^^ a Environments^ Model. _ . Results, f t bin 
analysis i;bf. data . on program impJPedfetitat.ion and impact, in terms of ,/:. 



classroom processes ,] teacher time use^ "aSS" : ; |taden-t achievement .ard h ''- 
reported from four studies ^conducted at a ^btal^pf 11 different/ school 



a ' 



sites over a three-yelar /period. Implications of; t^.fitidirigs frbi^ "tn^ ;y:;; f ^ 
perspectives of ins true tiohal design, program evaliiaiioni and • ^seaf cij;^^--.;^* 
methodology are also discussed.. „ ^ . . .. , y 
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i Qesign, ^implementation^, and Effects. 

The overall goal of the Adaptive Leajrjiiri§ Environments tfodel /(ALEM), 
is - .to .Establish and . maintain school environments that ensure/optimal 
opportunities for learning success for most, if, not all, / students 
.through the provision of adaptive instruction. The program' s/: design is 
based oja the .premisses that students learn < in different ways and at 
different., rates acid that one alternative for maximizing learning is Co;* 
provide instruction which adapts to those differences • Furthermore, -the 
accomodation o*f student differences requires a variety of instructional 
methods and learning ■-: experiences that are .matched to the learning 
characteristics and • needs of individual students,, as well as explicit 
interventions that increase. each student's capabililty to profit from 
available instructional and learning alternatives. Thus, modification 
of ; the environment * to accommodate student>^-ditf erences (e.g. , ( use of' 
alternative instructional strategies, provision< / of^dif^rent amounts of 

instruction, allowanc-e for individual differences, in rates of learning, 

j . . ■'" ;V '.' .*'. : . . ' 

provision of a variety of learning options) has been an important design - 
consideration in the development of the ALEM. In addition /to necessary 
adjustments in the ^earning environment, however, the program's design 

incorporates the use of interventions, when "needed, to* modify each, 

...... • • - fi? « 

■ ' •.. • • . ' ■ • . t - ■ . ■ \ 

student's capability , to function under,, arid profit from, such school 

learining environments (Wang , 1980a) . , . 



/ 

/ > 
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Essenciaity, the i ApS's. curricuium ^combines 'prescriptive * 
V : direct. true t±^tt- : / £h^t ' Vtias \been shown to bi effecGive/ in ^nsiii^^g. , 
mastery of -basic academic skills (Blodsr, 1976; .v ^GlasfcrV... .'v'|#7g|^y- 
Rosens Sine; 1979) ^icb aspects of informal^ or. open, eduction • thi't ;|r^'- 
considered to. Be,coa(fecive- to generating attitudes and- processes 
inquiry V self -management and* ■responsibility for .learning, arid social. c 
cooperation (Johnson, Maruyama, Johnson, Nelson, ... _& Skpn, ^ ;1^8|;, 
Marshall, 1981; Peterson, 1979; • Wang, 1933a; Wang & Stlle<^ laM)^ 
Among the expected program i outcomes for students ; are • increaseii • 
competence, and, confidence in' theirl dw%^bili^ 

jskiiis in academic learning -and in management of their behaviors and Ihe 
classroom ' environment . > At the same; time, a hign degree of program, 
iraplementation is expected tto result ill increased amounts of time spent 
by teachers ^providing instruction rather than managing students. ^ 

■ Figure 1 shows the -Conceptual model of- program design aad 3 
evaluation research that has provided- the - basis for the program of 
research le'ading to development and validation of the ALEM. As shown fin 
Figure^ 1 , tW-^ttfbdel consists of three major components.; The first is 
^ ; the program design component (shown by the rectangular boxes on the 



i)T - 1 ^ — - - 



?. left-hand side Figure i ) ; The second component is related to program 

■ . ' • . .... ;* ■ ■ ;• . ■ '■ " ' . ■ v ' 

implementation in school settings (represented by the circle) ; and the 

third component focuses on evaluation of r e la t ed^\pr'o ce s s and product 

• ■ ♦ ■ ""' 

outcomes. ' > 



insert Figure i about here 



i '■ Program design begins with.-, the identification of instructional 

:•; y ^ ■ ■ '-■ • / - • " . * ' i ' . ' " ;' ; \ ' . ' A : . * ! - * ■' .V- 

; goals arid student characteristics.' This information constituted basic 

: : ■ "' ' j ; ■• . ■ ■*'.'■"■ 

input into ; the design of those: program dimensions that are critical, for 
the -; ongoing provision of adaptive instruction; in ^classroom settings , as^ 
well as those dimensions related' to classroom-level support for program 
implementation. The arrows in Figure 1 suggest that outcomes are 
evaluated in relation* to (a) the actual presence or absence\pf.. critical 
program dimensions; ( b) the extent to -which implementation of the 

dimensions ieads to specific classroom processes that are hypothesized 

' , ' -* ■ . ■ ■ 

to be characteristic" of adaptive instruction; and (c) the extent to 
which the classroom processes lead' to students' social and, academic 
competence. ? ■ ■ • 

Two categories of critical program dimensions have been, ilfefftified 



as classroom-level requirements for effective •implementation of adaptive 
instruction (see the two large rectangular boxes on the lef t^-hand side 
of Figure 1). These dimensions are related to. the process of providing 

adaptive instruction, and the classroom management and resource supports 

' : ' * • ^ • v vj -, ; 

required for effective implementation of adaptive instruction. ' The 

dimension's associated with effective -provision of adaptive instruction 

are Creating and Maintaining Instructional Materials , Developing Student 

Self-Responsibility', Diagnostic Testing,' Instructing, Interactive 

Teaching, Monitoring and Diagnosing, Motivating, Prescribing, and Record 

Keeping. .Dimensions identified as critical f for supporting classroom 

implementation of adaptive instruction are ; Amanging. ..Space and 

: - •■ ?\ .': . . ■ ■■^■.;y ';h : 

Facilities, Establishing and Communicating Rules # and Procedures", \\ and 
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ffariagirig; - Aides. It is ^ ip pbrtan t tozdaafcg: h e £ e thai: , Insofar as th 
represent program design, features and. classroom practices- that have been 
-found to Effective by many researchers and. practitioners \ (Srbphy, \ 

1979; . National School Public Relations . Association, 1981; tfalberg^ 

.■' i '. i ■ * ■» ' • • - . 

1983), ' the : individual program, dimensions are.n<5t unique to the ALEM. . 

.... ... • . . - \ ■ . - 

The uniqueness lies in the complementary functions served by the planned 

. ; ' '■ ■ ' • 

clustering arid systematic integration of the dimensions into a 

. * . _ _ ■ ' |! _ _ * ' 

comprehensive program. ,In 'fact, the contention is that the presence of 

• ' ' : \ ; . V " ' • ' . • ___ - . 

any single dimension is ; unlikely to lead to effective ada^ive 



instruction, (See Wang, Catalano, and Gromoll, 1983, for a. discussion 
of the. design and operation of the program dimensions.) •.. 

Development of the ALEM . has been associated with two primary lines . ^ 
.. of supp^f ting research. As outlined in the bottom box of Figure 1 , ^thisf 

research has cohsi^tSd of "empirical-' studies related to* program design . 
/ arid" program evaluation studies" Of implementation and outcomes. The 
•f-ixst line of research— empirical studies related to ptogram designs-can 
be characterized as instructional experimentations Associated with the^ 
development of' program components. The .focus of- bis research has been 
■ the., operational ization a\d integration of what is \ known from 

'psychological theories of learning , and from research* on instructional * 

• / ■ ■ . ». • . • ... - . ',- " , . 

. Ineth^ ptactices : i rriri the design :of . educational^ 

. envlronmedts that successfully accommodate students' diverse * needs. 

Examples of .' ,'thi.s work include development and validation of curricularj 

* " ■ ' ' \ ■ ' ■■■■ ■ • ■ . ; ' V ■ --• : - v . . ' :.- .- . ' .. .;. .. . 

hierarchies in the various basic skills v areas (Resnick, Wang, & Kaplan, 

* ■ •■ ',1'vL ' ._ ' 1 ' : .... 

1973 ; ; -W^ng, Resnick, & s Boozer , . 1971); development of diagnostic, tests 

s &nd : student progress^mmitpririg procedures ; (Glas^ir, 1967'; Lindvall. S 
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Cox, 1967;. Wang & Fit^ fr ligh, 1978");' development of a studen t- 
self-respohsibility training; program (Smith s 1976; Stone & Vaughn^ 
i -1976 ;>-' Wang, 1983); and development of a data-based, staff ^development 
progratfi (Wang, 1981.; . Wang. & Gennari,*-!^); ' ' - . ■ v ^ : 

The second line of supporting, research has addressed questions 



related to prograth implementation, and. evaluation; Specif ic research 

• questions have dealt with . the" practicalities of implementing adaptive 

instruction in school 4 ; settings and with program efficacy. Studies have 

. .focused on investigating what it takes to implement and maintain an - 

' . • j . m ;_' '■ 

adaptive instruction program, whether -or not it is* feasible tq t implement 

° "' > : ' , _ . 6 ... ' ; v . : ■ 

such a program widely in different school settings , and. the manner . -and - 

extent to which -various components can be put -together in complementary. 

. ways . to form a "cohesive and comprehensive program for sctvool 

"" ■ "_ ;' '• , _". '. . •. ' ' • • " • • • • . . . _ .. / , / 

implementation. In additions, research in> this area 'has been designed to 

. Eharaeterize, the actual operation ^of;. ;.the * ALEM for the purpose ^ of *■<-■ 

^tnswering basic program development and refinement questions such as, 

"How can**we dq.it b^tt^er?"; <and, ,f For whom, and under what conditions! , 

as the program effective? 11 ... 

'Essentially, the studies of program implementation/ and efficacy 

*. , ■. i^^u _ • .. u 

have been aimed at investigating (a) the extent to which implementation 
. of various program components leads to v the presence . of* those "^specific 



ision of 



. classroom processes that are hypothesized to support the prov 

- - •• » . , . 

adaptive instruction; . * and /( b). the extent to. which the presence of those 
classroom processes leads ^to . student achievement. Examples of such 
studies* include, analysis of program impact on teachers"' and students' 
use' of' time —(Wang, in press a, '1983b;. - 4 Wang S Walberg', \j983) and 
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• [ ■ ' . V: Briefly, Study I ; - was designed -co igyes^txgate program implementation. _ 

. . airicl ef f §cts iri^ 1.17 classrooms at. .six : Schppl sites where the ALEM was 
T ' .iipleS^nted 'in ^conjunction ^with the local school districts' <f 
^{^articxpation : i or the National follow Through Program during the 1980-81 
" . sq^pl year • (Follow Through is a nationwide compensatory education 
■ program sponsored by the U.S. Department of Education.) Study II was' 
A parried out during 1980-81 in 21 classrooms a-t school sites where » the- 



v -: focus" . was( dWassessing the efficacy of the ALEM as the core educational' 
. program in regular classrooms in- which mildly handicapped and gifted ^ 
•Students were mains tr earned . on a full-time basis . Study ifj was a* ■ 

* .'replication of Study I; it; was carried out - at f ive collaborating school ^ 
• 'sites 'that participated in the National Follow' Through Program during V : 

" • ' * . _._ _ : • • ; • . .• ' • *\ _ . • . '• ' - • • A '.' € .' ' : . . 

the 1981-82 school year. Study IV; was a replication, of ' Study V ir^; : 
was'* conducted . djiring the '1982-83 school year in ,28 mains t reami ng£ «/: 
classrooms in five schools within a» large urbstn •school System. ' '■ 

; Discussion of the results from: the Studies *is organized - under two 
. major headings: the degree of implementation of the ALEM in a variety - 

•of school settings; and program', impact on cfassroofi processes, teacher 

• , % '" l-^ :_. * * » ' •. • • : ' . . *' .. ,• .• ... 

.•T-:: ; ->':^time' ; -> use; and student achievement in math and '-reading* Tt should be 

. i>ffer' • n >2 _'j:..J ■ ■ . . . . - . . ' ... T:' 

■r •* . v \tidte3;:Ber,e that> while ctje four studies shaded "the- . pveiral.l. -goal. Jof . 

: •: : : .U.- r ." iO-: ■' >' ■ " ;- : "'.. ! ' . " ■;• ' • ■ V '• •-•'^o-.' . : ■. • v; 

ii^ning r t'hfe. sdjidol im^^ ^ ■ ' 

,: *v ■•'.■Vi"- , - ! / . '•• TV. • • " V- •• v ,^ ' 

v>;£:\ ' ■ ■ -'- : v • ;-. : ■ \i- ■ = ; ■■ ■ •;- ■■• -v-:--.:.;',-;-- ' J.fr-;'."v 

:r-3-^^arch-^Jiiiestic^ ; : addressed;. Thus., : ;the; 4 ; special q *V ..Variables • ; 

.' ■" ' • v ^^^^ ' ' ^ , '.'•*'• V: . 

■ •••••• - .,: / . .,■,.:?>,:. . ...-'■•^ ..v--- . v.*1 

included in the: studies.^ differed somewhat from^one study to another y- as .;• -v-*. < 

: ; • "did: the ■.■■fieas-ar.es>- ^iscussib;h'-bf ; r ^slilt s;-' telia t ie^^ ; ^pd c ifi§ ^ ; research, ,- v , . 

aHestioiis.'f'v-. % tHerp|ore-i --^ay-. ^not: iSqlude ^ .; 
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Degree of Impiemehtatioil 



Data on d'egreie • of' implementation, we re used v to- address ' four ' specif i&" : -' 
questions related to tfee implementabilit/~of ; the ALEH.' These questions 
are (a) "To what exteiit, was an overall high:, degree . of impiementatioa 
attained • across a variety of school sites? 11 ; , (b) "To what extent did : ; 
the degree of implementation . improve over time? M ; (c) "Were there 
"significant differences in the patterns : ' of implementatibh among. - 
classrooms With different overall - degree of * implementation scores?" ; 

and y (d) "Were there differences lit the degree .of. imp lenient a tibu of 

• : : . ■ v« '. ' • . ." ' ." • '• • '. • - •• > • ....... » < . •■ .• / • : , . •.. •■ • 

adaptive instruction in classrooms v where the ALEM was implemented and 

: : ■ • a • .. ..." • v. .-• • • • • • ... . 

classrooms where' the program was not implemented?" 



Overall ^gree- of Implementation , '•< ''■■}■ * . 

The Implementation Assessment. ^Ba/ttery for Adaptive . Instruction 
(Wang/ 1980b) . was used to obtain data on th%, degree of program 
implementation. The Battery, whichfis designed .. to assess the v presence 
and absence of the, critical, dimensions of the ALEM , . is : - based, oh a series , \ 
of performarice indicators* that hive been identified through systematic 
. f anaiysls of the . program' s structural and action domains'.: The structural^ 
v domain consists of the resource sV such as materials , space, ^facilities, . ' 
; . time, .. and . personnel ,. .required . ta . create, / .the conditibhs' under which . 

•adaptive instruction can be implemented effectively (i. N e., the- support .< 
\ systems * for program implementation in classroom . settings) . . 'The Sctioci : : 
. dbrnaih consists! of the .role§;l|^|nd behaviors ^bf instructional staff (i.e., 
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t^^j^^es^. relied to provision of adaptive ..instruction) add students. : 



. tfable^.. provides a sujrunary of tfie ■ resuits^f roar V s the : zmij;siB;_ 6f . ; ^ 

0r y ' • ' * ., ' ' : '. '■V':' -:-: v . T-r^ '.• 

degree of ImTOemefitatibn data from all four- Studies • :' . to investigate the . : 



. extent to vrtlifeh k^.high degree of implementation, of the : ALEti was able , to 
be 'established "i^v^.- -variety: - bf ; school sites- Ci . e • ; program • 
impiementability) , • the mtan:;spring' degree ^ of* implementatioh scores X&s ' 
shown in'; the , last colunfci under each study) -were examined. The 
impiementability of the, ALp is suggested by the generally high : spring.'. ' 
degree of implementation scores ' across 'all 12 critical dimensions and by 
the overall spring scores for the four studies,- 1 As shown in ,^ the -last / 
row of the . table , the overall average spring" scores * for ail four studies 

: wereTabove 85%— the ; criterion .level for a- high degree -of implementation.. 



Insert Table 1 a*/out s here 



Improvements in Program Implementation r v, •« 



. A critical test or the ALEM'^s impiementability . • is c thie . extent. ; .to, 
which the. degree of implementation at; the participating s^tes. improvecjL 
©yet time. To this end - 9 the mean stores for fall ,y winter ,' a . and, ..spring 
. for each study were, examined^ ' ' A consis teat pattern . . of ; v steady . 
imp r qv erne nt i n, the y xmpi eme n t v a, t i o tt: of. the critical dimensions bve^r "time 
was noted . in .. all. four studies. . Furthermore. > ■' as *sho wn- iq -Tabie: 1, ;the' : 
.. .,,dif f eredces ^ changed implementation scores J ;fdr. : f all, / 

-winter, and. spring were statistically . significant* in all .'cases., . 
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It is noteworthy that: , 1 in . most cases, the • greatest changes in.'. 
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degree of iniplementation occurred . between the fail and winter data, > 
? c6l lection periods In a way, this' finding is an additional indicator ^ 
of the program's xmplementability. It reflects one of/the criteria for 
successful implementatib^dtf any school innovation that requires major 
: programmatic: changes—the reality \is that teachers and students cannot 
survive under, or cope .with, the 'disruption that can be caused by - 
initiation of an' innovative -s©tool : program for extended periods of time; 
-Successful, implementation of new . programs, is unlikely unless critical 
dimensions of the programs are implemented at an acceptable level , and a 
: 1 reasonable implementation routine is- established and maintained . .during 
"the initial three Months of their operation, , 

• & . •'• . •' : ; ••; /; ' ' • • \\. .; /. •< 

: „ Patterns ^£ Degree of Implementation * > 

" Anotfrer question of interest in examining the 'A degree of program 
•-implementation is . whether or. not N-here is a consistent patterfi of . • 

differences in the . implementation of various program- dimensions, among 
• classrooms at .different, overall degree of implementation lev&ls. ■ Scores 
.' in individual dimensions for classrooms grouped at high, average,., and 
low degree of implementation levels were examined, A class is x& ted- as 
being' at a high degree .of implementation level when a score at "or above " 
85% is obtained in 11 or 12 of the critical dimensions Average degree; 
of implementation classrooms are those with ' • criterioh-level.. , scores in 
six . through . 10 of the dimensions. Classrooms at the low degree of 
implementation level have scores at or abp^ye 85% in five or fewer - 
-(critical dimensions. Data from Spring, 1981 for Studies I and^II were 
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.used iti the analysis • A summary of the mean degree of implement at ion 

$qores for each of the 12. critical dimensions among the three groups of 

■y - . " ' • • , . _ " . . ' ■ •' . ■ : '■' 
classrooms is presented in Table 2; 



When the 'patterns of high diean degree . of implementation scores for 
each critical dimension were examined, consistent: differences among the 
three groups of classrooms were, noted. Moreover, the differences 
Suggest a hierarchy of teacher expertise in clasSroonj implementation of 
adaptive instruction. As shown in fable 2, for example, the data 
suggest that all three groups had mean scores at or above 85% in four of 
the dimensions: Record Keeping, Prescribing, Diagnostic Testing, arid 
Managing Aides. Given the nature of these dimensions, it can be said 
.that, by the end of the school year, all teachers in the AtEM classes at 
thfe Follow Through and mainstreaming sites were able to achieve a high 
level of implementation of the basic mechanics of providing 
individualized instruction. The major differences between classes in 
the average and high degree of impl ement a t ion groups and those in the 
low degree of implementation group were in critical dimensions related 
to classroom instruction and management. These dimensions are Arranging 

Space. and Facilities ~ 9 Establishing and Commanicatihg Rales and 

■■-*"-' - -■ ■ - - - ' . . ■ - - -' - - - - • ■ _ •• 

Procedures, Monitoring and Diagnosing, Instructing, arid Motivating. 
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. Differences between the high degree of implementation group and the v 

average, and ; low groups K on the other hand,- were ' found in thi&ee 

dimensions: Creating and Maintaining Instructional Materials, 

... Interactive ^ , / and * Developing.. Student Self-Responsibility . _ A 

high; degree vOf» ^ 4itaensions v requires s r skill 

in simultaheous and. spontaneous analyses of students' ongoing learning 

be ha. vi or $ , ,knd • needs", ' ; kno wledg e o f the- nature;'' 6f • the ;£asks to be i'iearnqd j 

arid- ability to provide instructional resources and learning experiences 

for meeting individual student needs. ■ 

- . • • ■ ■ - • •' 

Thus, there seems to be a clear, hierarchy of teacher expertise 

associated with implementation of the - ALEM. Ml teachers — including 

those whose overall degree of implementation scores were considered to 

be at the "low" level—Jiad scores at or above 85% (the criterion score) 

in dimensions related to the basic ^mechanics of individualizing 

instruction. However, teachers with overall low degree of 

implementation scores generally were below the 85%° criterion in 

dimensions related to: management of the classroom environment and 

instruction, as well as those related to the ongoing adaptations 

required ':. for the instructional-learning process. It is noteworthy that 

for the latter skills, the 85% criterion was attained only by teachers 

with overall high degree, of implementation scores. 
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jarisbri of I mp 1 e m e ri t a t i o ri o-f Adaptive 

- : _ _ ; 

Instruction in ALEfl and NonrALEH Classrooms 



'.TJp investigate . the extent, to, ^which; there were * significant 
diff^e^C^s • in ■-: thfe; progress made : by. : : i&Eii and hbh^ALEM teachers, iri 
impieq^Satiori of^^ii;^ ;in^ pi ■ 

imp! eme m: at ion data for teachers from the two groups of classrooms were 
examihefi. . Data f torn Study II (the only study that included a comparison^ 
group) were used in this analysis. The results are summarized in Table 
3, The m&an percentage scores in each of the critical dimensions for 

classrooms at each grade level, as well as the total mean scores for ; 

■ : ■' • • . . . • •• . . . : : • . 1 ■"■ • .- •-. • 

both groups of classrooms , are reported. 



Insert Table. 3 about here 



Two major findings are suggested by the data reported in ■ Table 3. 
First,- an overall high degree of implementation of the critical program 
dimensions was attained in- the classrooms by the end of the school 

year (92%) , while a comparatively much lower degree of implementation 
score was noted f.dr the non-ALEM classrooms (46%)-- -a difference of 46 
percentage points. Second, the differences, in ttie : degree of 
implementation scores for the ALEtt and non-ALEM ■ classrooms Included 
dimensions that generally are considered to reflect expertise generic to 

effective instruction (e.g., Establishing and ^Communicating Rules and 

. 1. . 1 .. '*' • ; • " i . •• ; .. ■ K ■ •' 

Procedures) . ■ ; 



Seminary 

To summarize, findings f: 
four studies consistently 
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ALEM. That is^ they provide 



elated to program impiemeatatldq; across ail 
suggest the' overall "tmpi^meata^iil^'y , pf the 
evidence of the feasibility^ off ^establishing 
and maintaining a high degree of implementation of the critical program 
dimensions of the AtEMvffe aj ±a$ge number of diverse school: ■ si£.es :. that 
include students from disadvantaged backgrounds .and students labeled as. 
having ."special" needs. Jin addition, ttfe findings show Jthat, in 
general, the ALEM teachers made significant improvements irv -degree of 
implementation over time, land, differences in patterns of implementation 
were noted for teachers • ; with . overall high degree of" implementation 
scores and those with comparatively lower scores. Furthermorei, .when the 
degrees- of adaptive instruction in ALEM' and non-ALEM clashes were 
compared , the nbii-ALEM/ classes scored 'considerably lower!,: '.even in 
dimensions widely recognized as reflecting generic expertise, associated 
with effective teaching. * 



Data on implementation of the ALEM in schools challenge current 
opinion on the / implementability of adaptive instruction, or the 
potential for wicfe-scaie implementation in school settings; The general 
consensus in ythe effective teaching literature (e.g. , Bennett, 1976; 
Brophy, 1979) is that effective implementation of adsLp'tive instruction 
requires considerable teacher-- expertise and resources . Many have 

..... ....... ^ ^ _ . s. ■ * 

concluded that ev^n 1 if ^adequate school organizational* and resource 

: a ■ ■ . . * . • • 

supports 'could be provided, the knowledge base on how to develop fche 
teacher expertise required for effective implementation; of ^adaptive 



instruction . in regular class, settings is sorely lacking. Furthermore," 
findings from- successful demonstrations of> adaptive instruction often • 
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Have beeti attributed iri" the', ^literature' to unusual teacriers /arid/ or 
Students. The underlying assumption . is^fiafc: ±p, is extremely difficult' 

. "reproduce® trie .' special sort q£ tSacrier ; (or .tea&h^r expertise). . 
required by such programs Aittiougit^o^^^ 

and small-group instruc.tiO'ri : migrifc work lundei? the ^guidance, of master" 
' teachers and with adequate organizational and resource supports, and the . * '• . 
results " under ghese circumstances could - include' pos it iv£ ciassroom^.: i.^ • 
proces&esy most /are : " y\ i ; * 

'• ■ . '.. ' - • • '.-L: - a ." ; .ft-. ;■ % - : ■;. 

\ Trius, trie fact" triat, on trie average ,vteabriers in x ' ail^ f our v studied . • ' ; 

* ; . * ' . . ' : ••" t - 1 _ \ .. : •. " ■ 0 

achieved or exceeded, trie. * cjriterioti 7 - for '.a riigri cfegree . of program 
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implementation indicates ^ri'eir. ability . to, develop.; trie expertise, ;. ^nd/ of'' - ; 

~ \ : , V( ^ "'. T ' ;' ' / v •' •'■•I'.. '■ ■ ' j. 

4ise . the . -expertise, they already possessed, to effectively imp lenient trie * 

critical -prbgrani features of /trie AtE&J/ Finclitigs r^f rom trie studies 

suggest the- feasibility and- possibility >; that , with systematic' training, ; 

a. large percentage of public scripot^teactjers can establish and • maintain- . 

the kinds of school' learning environments normally, considered 'to be a • 

possibility- only with specially endowed teadriers / "'" v ° ' -i K ^ \ i 

"\ / ' i ." =• ' » "'■ - > .'. fV H V'O 

" Degree of. -Implementation aad Program Outcomes '..-'•^•••v 

■-• ; :; '.-' ;v '"^ ; : -'^v-.v-v''' ■ ■^^■r'&Miis 

v . A c'entral tissue it\ assessing trie, efficacy of trie ALEM hasl been - the • " \ 
. extent- to wriicfi implementation of ^ trie critical dimensions of trie / program* . y. 
leads to intended outcomes^ " otrier words , trie question lias been, 
"Does the. program work as predictec^^ Triiis, 'trie fbeiis; bf-'miiyses^ pf' trie : 
program impiem^ntatibn arid outcomes : ;data has Beeti* bti invest igatirig the 
; relatibrisriips between program V implementation arid (a) ^classroom , / 
•• processes., (B) t^eacrier use of class time;, and (c) student outtomes.i" • 
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PinHings from. these and related analyses are summarized in: this section. 

" «• ■ . ' '- ■- ■- . » » „ • a 

Program 'Implementation and '. * 

.j. ...... .A.... . : : • '"■ -' : ■; ; * ■ '■ ' ' '\ ■■■V ": ■ 

Classroom Processes • . * 

• " ; . \'* './..■ '"■ ; . .:/ • • .? '' . V" 

. . Four separate questions- were addressed ^ in ^ ttie. ^-analysis ; of --^che 

relatiohship . between , degree k claS5rbbm processes : 

"To what extent did implementation of the critical, dimensions of ^the- 
ir ;v - • *■ '•':'•'.••/'' ; '.* ■' '.' v < ■ 9 %; : ' : V- •/•• ■ vr- 
• ALEMft. lead ° to the patterns of clas'sroom processes that the program is 

designed to achieve "Did differences lin; the overall degree of 



' implementation lead po. significant differences in classroom- processes?' 1 ; 

• ' : \ ' . ■ . ■ ' ^ / «. ."' '. : . ■ _ • - ; . - ' I 

■■- "Did- improvements"*: in implementation result in positive changes in 

classroom* processes?"; and, "Were the differences in classroom 
processes in "ALEM and non-ALEM classrooms characterized by different 
degrees of implementation?" - , ' 

••■ ...:/- . .._ ■• . • .. ••. • • .. . ... __ t ■ 

- - V. '"-To investigate whether program implementation led to the desired 

patterns of, classroom processes , the degree of implementation. data arid 

the. observatibn/'data on classroom processes collected in all the first- 

2nd second-grade cl^srooms (tf = 72) participating in Studies I and II 

were .analyzed '(Wang & Walberg, 1983), The Student Behavior Observation 

Schedule tWang^'i974) t was used to obtain the classroom 4 process data, A 

significant- overall relationship between implementation and classroom 

processes was suggested by the results from the canonical correlation 

analysis (canonical R « '.361 ^ < .01). .In addition to this overall 

• relationship, the extent to which classrooms at the three different 

degree o£. implementation levels 'exhibited distinct patterns of classroom 

: processes ^; was analyzed. The results fjom this analysis are summarized 
<- in Table 4: . 
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Insert -Table 4 about here- 



^ : Ai. wicfi ; rifftfe :impi^iieiit:a tion '; <$ata ; i ; some ' coti^jperit /patterns - of 
:;dif"^ were, noted among groups of classes at 

; ttie three implementation levels. For example, tfte [ data on the 
differences' in the frequency of . management interactions between 'teachers 
and students suggest a pattern of . lower degree of implementation 
associated . with greater frequencies of observed .management interactions 
between teachers and students. The data -also suggest that the 
interactions among- students were more constructive in classrooms at the 
higher degree of implementation levels and that students in the higher 

_ _! ' _ _ _.' : _ _ 1 _'_ 

degree, of implementation classrooms seemed to spend less time working in 

■ • - - - '- i 

individual settings , compared to those in the average arid low degree of 

implementation classrooms. 



Differences also were, found in the types of* activities ' in wtiich, 
students engaged and the mariner in which learning tasks were performed* 
.Students in the high degree 'of implementation classrooms were observed 
to spend, significantly more time on stadent-seiected, exploratory 
learning, tasks , compared to students in the average arid low degree of 
implementation classrooms • In addition, students ; in the high degree of 
implementation classrooms exhibited more on-taik behavior, and they were 
less distracted, (tfote that, statistical analyses of the differences 
were not performed, due- to the large differences in the numbers ' of 
classes among the three degree of implementation groups.) * 



•••Page 10- 

. . An - y a 1 fc e £tia t e ;/ wa x of . examining.; the .relationship between. .classroom 

•processes and. degjrae of implementation 'is to analyze the extent; to . which 
concomitant bhahges in classroom processes were rioted as program 
implementation ; improve^ from . ; fall ;to spring* . : t This Was one of Che 
^y^st ions : addressed in. Study II (Kang , No jan Strom;-; . ;& ■^Jt^Xg^/^i^; 

• s"5"-"i- : ^ vRe^sul^i^ • • . -rpm-;- - the ajrklysis , v as ; shpwtr yin- table -5 , : suggest 

/•tb'ii^iftSrife ; ' pattpi^ 
processes in the hypothesized directions as the degree of implementation 
improved over time (as shown ih Table 1') • For example, 
student-initiated interactions ; with .: teachers increased significantly 
from fail to spring, while 'teacher-initiated inter 

Teacher-student interactions occurred more frequently: for instructional 
purposes and less frequently for management purposes. In addition, 

1 ° - - . ", 

stuctents .were observed to spend increasingly greater proportions of 

/• * ' " ' ' . :'. r ' ' ■ 

theiif time on seif-initiated tasks. 



Insert Table 5 about here 



Classroom process data from Study li also were analyzed to 
investigate "the extent of any differences in classroom processes as" the 

_: : :■_=_" : j__ :_; v 

:result of the previously noted differences in the nature of the programs 
implemented in ''the ALEM arid non-ALEM classrooms (Wang, in press 6) . 
Some of the -major hypothesized differences in classroom processes are 
suggested £y the data (see Table 6). The ALEM students initiated 
interactions with teachers more often than did the non-ALEM -students (a 
difference of 28,5 percentage points) , and the ALEM students interacted 
-• • . v 

21 
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j 

•wictii their more, of t£ii. for instructional' purposes 

than for management purposes. . While no major differences were noted 
between the two groups of students in terms of " the percentages of time 
spent working in group arid individual, settings , the ; AliEM students' were" 
observed to be Signif icantly more on- task than the. no n-ALEtif s tudeatjs : and 
to Spend - signif icantly less time waiting for teacher help. ..' • 



Insert Table 6 about here' 



Results from the analysis of classroom process data across the /■'.•«■ 

• * »•..'-••%--'.'»- 

various studies discussed in this paper suggest that* as critipai. pfo^ram ..." ■ 
.... - • ■ . ! . . . ■ \. ''■'«* ' ' . . 

features were established, so were classroom 1 processes ♦ that #re 
hypothesized to facilitate successful student learning as portrayed in 
the effective teaching literature (e.g. , high./ rates of . tiaie-bn-task, 
increased instructional interactions with teachers^ iow incidence of 
disruptive behavior) • This finding is replicated in results from the 
analysis of |if f erences in the data for fail and spring, the analysis of*, 
differences in classroom processes in classrooms with high* degrees of [•*'. 
implementation and those with comparatively lower implementation' scores, 
and the analysis of differences in classroom processes . for ALECd-. 3iM fl *» 
non-ALEM classes. , . • . : v 



One particularly noteworthy implication* is that it is possible, \ 
through the implement at ion^of adaptive instruction, to attain classroom^ 
processes generally recognized as positive ° in the effective teaching 

research literature. The manner in which students spent their school ' 

f - \ 

time and the nature arid patterns of interactions between teachers arid 

• ' 22 k ■ 



f. • • \ - . - y - -4, - ■ = - ' • • * 

s'cudeats are*- examples df, suth class rooni processes. Mo rig t tie most 

frequent criticises of adaptive £ffs traction programs is that they result 

•j : ia, • ,.tne^£fec.tive.K-ase of time\by' : teadhers and; students;* Many -have -argued. 

: :^hat ; /av^j'^^de5igh : -|f 4 iatt .of such ^vpf ogrkms is^ : ;'*tihe ' ..requirem^nt of that : 

■ ;¥tudent%, ' ^pendT large amounts 6 £ ' t im e ; wp r king aloqtS r anxi that- time .spent • . 

: v"v^ . by students worfcijijg^ be.-., associated j 



^rtftthf lower rates of time-pn-task.; Data f roA the ALEM 'classroo&s seem to 



sugges t f inding s t p \ the* contrary;/ ; 

'■■ • • • ' '•' v ■ ^li'V*/ " 

Program Implementation . and 

' "... -V ' • ' .•'•'>:> . . i"'-: ••' : J '■ 
; Teacher Js^ of Gla^st Tlmi :•;./ , • % 



Kir 



■ ^ - ■■■ t ":'i%«* 



. Many -practical •problems ' vhave been* ^encountered •inv>e'fxarts . to v-.: . |. 
--^ - _ : : ; „ . ■ ■ • • , • . _ . ; .- .; : ^ .. £ 

v s 'establish kdip;tiv prog;rams in" 5 school settings/ Among those ^ . ■ 

■ : ' citfed most, frequently are the sometimes v intractable demands- 5rt- teachers' 

i - ' ■ • i.. % ' • • „ , • ,• "< ••; 

•■ ••' ' •'• ' - -i, •: " J ■■ ..■ - > ; .* • -r -."•"•3; . '.: ' ^ - 

^ time- ; and >t:Ke lack of supports, that: would : enable .teachers to spend more. . * 

^ .. _• : „ ■ • ., • • ' - 1 • '•• . • .• •• • * •*.! ■ . • ;• < ir 

? time on instruc tiortr.r elated, tat her ,than management-reiat^d^ activities.- > * 
Ttieref ore , a tt majot task in the disigii x>£? adaptive instruction programs ; . ..^ 



is- the development of. .rways to increase . 'the ^ ^mou^t; .-nf .st hboi time '/#; ^ 



• teachers # devote : to iAstructio'n. : This 0 task* has been dent yal to th^..,*" 



/design and implementation^of tjie ajlc*^. 



C^ 4 



. • To investigate the im^a^ of j the ALEM's implemetlta^ion- on\ teaciier 
.'i;.' : 'Sse of class fime /-.observation data from Sqgdy- lt a on the manner in whit^ 



. ^ tekcherS N . spent their school day in the *ALEM mains t reaming clas|.r,qpms . 

^ wire examined (Wa^^ 1983b j *^ Jtii^pri^ : vf 
.; . Co characterize the 'distribution patterns ffiv^gimz* ^ct ualiy^; V 4^az- ' " 
ieacher«* performing Various functions ■ the ^f bcus ;ott addressing i^b-ui° : . ; ^ • :■ 

•<:, • • ^ :> " o • . .; • - • • , > ■ • .5; ■ 

ERLC 



'".:>••'■-; v i • v : V • . '"V .y V^.V.,.^ P-age 23 

- • • . ' :. ' -\ . , ■ ■■ .» 

q.uestioa's:^ pattern of distribution among, ttie 

,;_> usi - differ in 

jj|^^cla! s s r b 6ms ; ja t h different degrees; or program ifap•ie^lentation?! , ; ^ "Did the 
jf&JF- ' anrpun'tV; '^.t^ic^fe^^ tsime ' spent otl different functions var^" according to 
f .^ ; :i^ . : smaXl^groupiV . J or; 

.;l-. : -;v^die^c^ ghd.i^i ' "Did: ^; uhe ^^mdacit " of " instruciiori'ai and 

non^i ns;truc t x-oq,a 1 time spent by teachers vary according to differences 

^:k^£]'^ ' , &y \- : ... * 

^.:^5 : ;| ; ft:p^ "needs (e.g. j. according to 

.iwhet^ier^ stud^ats^^^ei?§; Identified as - mains tr earned handicapped, 



i :'- - academically; gffjed^, ■ or general education) ?" 



6vei?alX 'patterns of tocher , time use. The percentages of class 
tim^ -^jgeat t^y teachers on various instructional -'and aon-iihs true clonal 
r ' functions are summarized <in Figure 2. As shown in the first pie -chart 
in Figure , -ceacfiers in the ALEM classes (were observed to s 



avetages ;ofl 81. 1% (approximately 49 minutes per hour) of their 'time on 
in^t r uc t i p na 1 r f uri c t ions and 18.9% pn non- instructional functions. Of 



the time 'devoted 'to instruction-related activities (shown iti the j second 
v^.v>cKrt Figure* 2) , 93.4% (approximately 46 minutes per hour) was 

spetit 'actually ft instructing studrents. t" These activities" incLaded 

■ _ s .?l5_-,__ J _ _ _ _ _ _ . _ . _ _ _ _ . - . \ / x ■ ' •' 

^ ':. ihtroducing, and providi*ng % instruction in, hew tasks; xonaupting review 
A ISssdfis;;' and giving instruction-related management directions (e.g., 
^■^gpitig . . over workbook, directions , explaining how to ^get reference - 
^ .materials for specif ic learning tasks)i in addition, teachers were 
v observed to' spend 2.8% of their instruction-related time on evaluation ... 
Activities such as checking students' work, giving feedback, and 
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assessing students' learning .progress. Planning" activities, that 
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included prescription ' of learning tasks' and . discussion of individual ■ 
l&bgress -' ;|llaas : '--'-- ; cM.-tti a students accbunted^or 3,8% of the' time spent by 

teachers on instruction-related activities. Similarly, ' the third pie 

... ■■ • • ■ ■ 'J : . ' ■ _ /. -■ ..' .', : : ■ . . v ' 

chart in Figure, 2 shows Vt he; breakdown of. th6^18i^;of^he '-tii^eSsct:* 7 

teachers s p e at oh . no n- i hs t r uc ti o n- r e 1 a t ed activities such, as managing 

student behavior and . engaging in. informal conversations with students 

regarding personal or other npn-instruction-relaCed matters. The 39.1% 

of non- instructional timet; spent on "other activities" included 

conversations with school. staff , parents, and visitors and unexplained^ 

temporary absences from the classro6ms. ./ . ^ 

••• •', . Insert Figures 2 and 3 about here 



" Degree- of program*.* implementation'- and patterns- teacher ^ime. -use. 



: /. question ; . of • interest from the instructional design perspective was 
whether the degree to which critical program design dimensions were in 
place . resul ted <* in. differences * in teacher time use I • • Figure 3 provides a 
summary of the results from the analysis of. ; time- j use py -.- teachers , in 

classrooms .. with overall ."degree of . imp leme nt a t io h scores at. the high ; 

' ' •/ '. - ;' .. ' ' ..' - -. • " ' ■■ • 

average,- and low levels* Statistically; significant! ; differences were 

* - . '■ • "|t 
noted in the* overall patterns of instructional'/ 



use for the three groups of teachers* . Furthermore 

'•- V 



non- ins t rue t ional ^titde 



9 as shown in Figure' 
3, the percentage of time spent on instruction-related activities 
increased f from the low to the high degree of implementation groups. . -ip> - 
addition to the overall amounts of., " time ^spent^ by teachers on. » 
instructional and non- instructional functions^ major differences/ were ■•- 
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noted in the distribution -of time for: the various activities ^ith±tr each 
of the two categories . For example* teachers in the high and • average 
deg ree of ; • implementation classrooms were observed to spend mbqre time 
, .prescribing and checking wprk than- 4.id teachers : in/ .the : ld^. degree of" 



^ implementation., -classes . / . Teachers in "the. lattier -gtoup of ? classes^ Isp^iit 
signif icant amounts i6£ their evaluating; and;. piannin§- 'time dSiug • ikcor^.. 



keeping. '■ ■ '•• •• VV v /. 



Some major- differences^ also* were' observed -in .the distribution • of 
non-ins t ructional time : ; for 'teachers i n > c.la s s r o oms : a t the d if f e re h t 
degree;_pf ^implementation le^ls . '"' Teachers in . the . high . .degree of 



n. classrooms tended .to spend! • •. less * of \ ..••their 
non-iristructional tiie bn behavior management . . . In addition, teachers \ in" 
classrooms with high degree of implementation* scores were observed to 
spend, about equal amounts, of time on behavior management when students 
wrked' individually' . a ■ when.: "they worked in : wholerciass ^instructional' 
vsituatfoas;;; '/EeEcfiers in average degree ' of " impiementatidn classrooms . 
were -observed -r-.Jfp' ... Spend more time on> behavio r management when students 
worked ^individually than when -they worked in . whole-class , instructional 
| si.tiiat-i : on of implementation classrooms z 

seemed Vtb spend the greatest amount of their behavior management time in,, 
whole-class instructional-' situations. .. I, ; v :' 

. Ins true tlpna'l . grouping and; t'eac'her.. time . use . : ; . ; To \ investigate . the 

extent: to which the amounts of time spent b^ teachers .on-, different .types > 

of. instructional activities- were ^related : to .instructional grouping; : the 

manner, in which time w^s' spent WQrking with individual students, in 

small groups ; and with the* whole class was examined. • The . 'resiilts. . are i 
summarized - ; ifl Table 7 4 . " ; , _ v '.' ' . •• ' , 



•is 
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Insert Tables 7 arid- 8 about here 
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. . Differences in. 'the patterns of time use iare suggested- by the data 

' ' ... • * C? * • ■ " ' 

on the percentages of time- that teachers; spent on the various functions 

' " . v :: ; ■ "•' 

across the three instructional groupings. It should be noted here that 

'■'>.• . • ' ■ . v. • . . ; ,. ' ; :• ' ' . . •• - , : v ; : ; ' - . •. , 

the ratios Reported in Table 7 are based on 79.67% of the teachers' 
total class time, which, is approximately 48 minutes per hour. 
. Therefore , the percentage of time that teachers were, observed to spend 
working with individual students , for example, reflects- the proportion 
of time spent on this activity during 48 minutes of each hour. It is of 
interest to note that, while a larger proportion of the : teachers time 
spent working in sma±i-groap settings was expended on instructing 
(78.1%), when compared to. the instructing time spent with " individual 

students (57. 18%) or with the whole class (61.26%) , a different picture 

'. ■ ' ■•/ - * ...-■-•< 

is guggested^ when the actual , numbers of minutes are examined . The 78ii% 
of teachers' time spent instructing in small groups represents 
approximately 2.42 actual minutes per hour, and the 57.18% of the time 
spent providing instruction for individual students , on the other hand, 
is equal to approximately .26.25 minutes per hour. It is also noteworthy 
that teachers were observed to spend more time on behavior management 
functions when working with the whole class, compared' to the time spent 
on this function in individual and small-group settings. Teacher/ 
'functions such as checking work* prescribing, and conversing with 
students for personal' reasons only occurred when working with individual 
. students. : ' . _ v 

* ' "V 27 ■ i : V'v.v 




Student characteristics and teacher time use #' Another interest in 
the analysis of teacher tiSe use ' ted^ 7 'th'e.i^^tf"''^I ''-the extent, to which 
the nature and amount of- instruction varied for students with different 
learning . characteristics and needs . The contention here is that the 
extent to "which teachers spent varying amounts of. time - on different 
types of . instructional arid non-ins t rue tional^ta»sks witfr students who 
have different learning characteristics and heeds would be an indicator 
of adaptive -instruction; " Results from the analysis are ; summarized -in.- 
Table 3 i,:; • ..." . . •' '." . 

■ As Suggested: by the. data presented in the last row of Table 8, the 
differences in. the total percentages of teacher time (instructional and 
non- ins t r uc t iona 1 ) spent with general education, mains treamed 

• handicapped, . and academically gifted students were negligible. There 
were . some notable variations, however, in v the ; time teachers spent 
performing specific instructional and non-instructional functions with 
the three different types of students. For example, the teachers seemed 
to spend 'only - slightly different percentages of time instructing the 
three types of students ; However, when the perrsttfdeat .percentages, of- 

. i. time ; spent on instructing were compared with the time spent giving 
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taste-specific procedural directions , major differences were noted. The 
, teachers were observed to spend proportionately greater amounts of time 
giving task-specific procedural directions to the academically - gifted 
slfudents (5 .66% per student) , • comp'ared. to the time spent instructing 
these same students (3/4% per student). By contrast,, th^re ' was little 
difference" between the time spent instructing the general education and 
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handicapped students and the time spent giving task-specific procedural' 
directions to 'these two giroiips o£ studeni!.?. • : ■ ■■ . _ 1 • : . 
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Differences also were noted in the patterns, of teacher time sp : eat 
with individual students for planning and evaluating their learning. 
Teachers tended to spend more time with the handicapped students on: 
planning - activities (e.g. , 'prescribing tasks , record -keeping) than with 
the academically gifted or general education" students. In addition, 
more time was spent" evaluating the work of the general education and 
handicapped students ,. compared to the amount of time spent evaluating 
the ^wojrk of gifted students. Teachers also seemed to spend more time 
managing the behaviors of handicapped students, compared to the behavior 
management time spent with the academically gifted and general education 
students. Similarly, variations were noted in the amounts of time spent 
conversing with students about personal matters.. Teachers ' tended to 
t spend more time chatting with genefal education arid gifted students than 
with handicapped students. 

: As suggested by the series of analysis discussed* above, teachers' 
use of time in the context of the ALEM is considered to be both an 
independent and a dependent variable. * As an independent variable, time' 
is seen as an instructional design variable that can be manipulated (and 
should be manipulated) in order to adaptively respond to the needs of 
individual students. The varying patterns of teacher time use observed 
across different settings and among individual students with different 
learning characteristics are viewed, on the other hand, as an indicator - 
of adaptive instruction at work and , therefore, as a dependent variable. 
Nevertheless , the descriptive nature of the data makes, it impossible to 



draw any direct impiications ..relating differences in teacher time use;to 
.student learning* : The data can be interpreted drily as descriptive of 
observed differences i For example - 9 no assertions can be. made about the 

._«* -- .... • : . ■ • - ■ - - - ■■ - - - - - - - ". : - - -•- 

meaning 'of the differences in the amounts and. purposes of time spent by 
teachers with g*if ted students and with mains treamed ^handicapped 
students . However, the data do provide a descriptive base for 
characterizing teacher time use under the ALEMfc." 

Program Implementation 

.and Student Outcomes t >. . ' "- • '-' ' 

Analysis of the ALEM' s impact on student achievement in math and 
readying ..focused oh two questions: * fl HLow did the achievement of ALEM 
students compare with that of jcion-ALEM students?"; ; and, "Did students 
with varying prior achievement levels make comparable achievement gains 
•under the ALEM?" The latter question, in particular, was -directed 
specifically , at assessing ' the effects, of adaptive instruction. The 
hypothesis is that if adaptive instruction provisions for effectively 
meeting the learning needs of individual studentj^can be successfully 

achieved under the: ALEM, then all students should be able to make 

'■ _■ . ? • : _ ' _ i _ '__ l ;■_ ■_ ? i . _ • 

expected, if not greater, achievement gains, despite individual 
differences in prior achievement arid learning characteristics. 

" Scores on standardized achievement tests in math and reading that/ 
are routinely administered by the school districts participating in the 
four studies as part of their annual assessment progfams wete used in 
the analysis* of the ALEM' s impale E on student achievement. Three types 
of analysis Were performed: comparison of students' achievement scores 
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id math and, reading with the national nbrm, comparison b£ "Achievement 
test results for MjEM. and non-ALEM students ,-. and comparison of 

' : : — : — ~ ; : — . — «» — ; • . : ; : " — ~ 

achievement, results for students- with varying learning characteristics 
and needs. Achievement results' from both the Follow Through sites 
(Studies I and III) and the mains treaming sites (Studies 'II and IV) were* 
included in the analysis. 



Comparisons with the national norm and ^ with non-ALEM comparison 
groupis . Results" from Studies I and II showed that the mean scores for 0 
students from the ALEM Follow Through classrooms were will above .the 

■ ■ ■ ■ v ■ ■ _ ' : 'i 

' ' ' '. • . '_" 

estimated population norms (Branden ^ Weis, 1977) for students from 
similar: -low-income families. Furthermore, the mean percentile scores in 
math and reading, in general, were found to be consistently at or above * 
the national -norm, despite .the predicted below-nacional-norm achievement 
average for .Follow Through students . (Wang & Waibergj 1983)^ For - 
^example, the achievement data from Study I showed that, overall, more 
than the .expected 25% of /students had . scores in math and, reading ■ thaft 
were at or above the 75th percentile. (According £o the national norm, 
25% of the students could have J>een expected to have scores at or above 
the 75th percentile.) Tfae percentages of students with percentile ranks 
at or above 75 ranged frqm 17 (third-grade reading) to £6 (first-grade . 

. math) * Likewise, examination of the distribution of scores in .the 
bottom quartile showed ( that, in every $ase, less than 25% of the 
students were found to have scores Below the 25th percentile (25% being 

v the national norm). The range of percentile ranks w£s '10 (first-grade 
math), to 23 (third-grade math).. In addition, comparison of students' 4 
aSBTevement: scores" for - tVo consecutive years (Study I: Springy 1981 j v 
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; Study III: : Spring, 198^) suggests improvement ; over ^ time;? IabreX$b$^f 
were rioted in the number^ : of" stud'ents - : wit:h^achi : eveInerlb/ scores :;At br ; . 



above the 75th percentile, and decreases were noted in\the;: ; nunrbeirs. ' 'p f : 
students with scores at or below the 25th' percentile. : r ^BP,, "' ; 

Comparable positive achievement results undei: the ;;ALEM . •were 1 '* 

replicated . in Studies II • and IV. Data from Study IT stowed, lift' 

■ > • ♦ • * _ ■ - • . .'.••;«••• 

example, that statistically significant gains in math arid reading wer$ 
made by both the general education students -and the mains t reamed special', 
education students ( Wang , '-P'ever ly , & Randolph, ■ in press) r . '. The mean 
percentile ranks in reading - for, the general education students in this 
study were 60.7 for the second grade, 65.0 for the third grade/ and 66.1 
for the fourth, grade • Tfte mean' percentile , rank scores for these 
students in math were 71. CT for -the second grade, 75.7 for the third 
grade , .and ,66. 1 for the fourth -grade. It is pat ti'cularly • noteworthy? 

♦that considerable ^percentages of the ^special education j students, had 

' • ' -■ ". * *■ ' ■ l " 

► achievement, scores, that fell at or .above the 75th percentile .(.according; . 

to the test norm) . . For example, 42.3% of the * f outth*-g-r^de ,, . special ; . 

education students had 'math scores ranked in" the upper/quartiie , and ? f 

28.6% had reading scores at or above the 75th percentile 0 ; " '~' " 

Comparisons of math and xeading achievement for *ALEM and non^ALrEM - 
students were based . on the standardized achievement .test .results from 
one of the sites in Study li where a control group was set up •••=/•■••• 
specifically for * comparison purposes. ' General education and- . special • 
education students in the school were- randomly assigned to either ALEM 
classrooms or classrooms where handicapped students i*ere pulled out each 
corning" tp attetid a resoiltce room program; The ■' data - 'suggest a 
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■ ; " consistent pattern of greater achievement giins for' the ^mainstreanied 
■ J ImhdjLcapped and gifted students in the ALEM ciass^admsi compared r to 

achievement gains; for m students in the non-ALEM, comparison classrooms 
;i :in press b) ; ^ '-v. ' \ • ' : '-\^>< ; ..■ /. .]:■:• - : •' ^ — ^V,:; 

■ • Comparison ,. of students with* varying learning - charact erist ic s and 

meeds. ^ An ultimate goal of Adaptive Instruction is to ihcrease the 

•chances for all * students to experience- schooling' success , despite . 

'individual idif Terences in prior achievement level and related learning » 



characteristics. ,j^A basic contention is" that,.' if instructional programs 
..are yell adapted to stutfent "** differences , $11 .students , in spite of 
carried learning needs , should be able to make achievement gains that are 
vat , or above the' expected levels, Thus, one criterion f or testing the 
efficacy, of an instruct ionst! program aimed at adapting to 0 individual 
differences .\ is : t^e -extent ' to whictr* all* students inake expected 
achiev f em^0t; gains . v •; ' 



.,,;Mta frpm<» Study „IV were used to investigate whether general 
education :«*and special " education, students in the AiEM main§ tr earning; 
Qlassrooms, made expectecj. r or^greater, achieveoient ; gains. The results 



/ ^shjd^d - . that the averaged vgaitiS f or both groups of students were at or 

* ; • -.v^v " • f- -0 ." •.•.•: , . > i --;.;>' . .,■ ' 4 • .. 

'ab-^v^^e expected one. year in grade equivalent. The mean gains for 
% . vgehg^lA^duc^ were . Iv87 ; In math (which is significantly 

;\ i dif Beir^fe; ^6m ; the'ex^etftea gain Of 1.00, £ <' .001) and 1.19 in reading 
' < .01 )v. .The achievement gains for the mains t reamed special education 
students were' 1.08 in math and 1.04 "in reading. Whil^ the ^achievement 
_gain^ ; ; Scores' for the special education students were not found to Be 
■•/. significantly beyond the expected norm -of one year, . they were 
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s ig h j^icahs 1 y greater i in ;both reading -'(.t-' = 2*52, < iOi) and math . £t = 
2 ; 62^ £ < • 0 1) . than; the expected gains f 03^ students with comparable 



special education classifications;;. ; ; The average achievement gain 'for 

. . ' y_L_ v ^ % j .._ * : ._ _ '■ _;_ . ■• • 

StMents in the district with;^^ was six months. 

^^Furtfetf ;.evidei^eV ;pf ffii :pr<)|rai' s impact . V'i's ' found iti the fact that 

••>•:•'--■' ""•'i- -dl- ' :i .V ' ' ■ ' \- • *: .. ' :'. 

approximately -30% of 'the m^instresffi^S ; ;speciat 'education students ' lit \ 

'^'rC^'r , : '* ■ V''' •.' \.V' : ^' : ^Y I ■ -^-V' ; : '- " ' . ' r . . y : • ' 
; * Study .IV were' xecpSended by their teachers as pot en tiaf candidates fqt 

decertification. The : average' decertification rate in the school: 

district for special education; students i^th' similar ciassi|ications who • 

are placed in self-contained, special education classes is 2.8%; Thus 1 

. the overall^ achievement results seem ^to suggest the positive impact of., 

the$ALEM' on the achievement, of < Students with varied prior achievement 

levels and learning characteristics. V> , ' 



, An'alysxs^ of - CausaL mQks- ■:• ' : i / • 

among Program Implementation, / 
Classroom Processes ; and S tudeng Outcomes 

, A final analysis .of the data on the ALEM' s implementation and 

effects was an attemg^^tp examine the extent to which . prog ram- 
implementation • was rel&tejd to the' : observed classroom' processes and 
- achievements outcomes, y^igure 4 ..shows a theoretical causcil model of . 
adaptive .instruction. As . shown in the figure , relationships . / among six 
major constructs were hypothesized. Three of the constructs are Related 

% _"_ _ j_ _ . -'C:i' ■■■■ • '_ . _ _• ■' : ' 1 1 _ l-'. _ 

to the ALEM_' s design; They are classroom organization, instructional 
planning and classroom management, and teaching and learning functions . . 
Of the three remaining constructs ; one is related tb^-^tudeht learning 
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characteristics (prior achievement^ arid two' are program outcome 
constructs (classroom processes and post achievement). 



Insert Figure 4 about here 



The student prior achievement construct in the model was measured 
by students' standardized , . achievement scores from the previous school 
year. The classroom organization construct included .^measures of the 

_ _____ ;. , . ' __ _____ ______-/_ ... „..„-. 

degree of implementation for three of the ALES' s critical program 



- dimensions— Arranging Space ajl g| Facilities, -Establishing and 
Communicating Rules and/ Procedures , arid Managing Aides • ; The construct, 

* instructional planning and clasffoom management, included measures of 

. : * f . V 

degree of implementation for five critical dimensions of the 
ALEM — Creating arid , Maintaining Instructional .Materials , Diagnostic 
Testing, Monitoring and Diagnosing, Prescribing, arid Record Keeping. 
The construct, teaching and learning f auctions, included measures of the 
degree of implementation for four of the ALEM's critical program 
dimensions — Developing Student 'Self-Responsibility, Instructing, 
Interactive Teaching , and Motivating. The classroom processes construct 
included observational data related to the .manner in which students 
spent their, class ;time (e.g. , on- task, distracted, waiting for teacher 
direction or help>. Finally, students' post achievement *was measafreid by 
standardized achievement . tests administered by the school districts at 
the eridr of the school year. ^ v « ; 



i 
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Path analysis procedures (Pedhazur -> 1975) were applied Co test Che 



hypothesized "causal -links shown iti Figure ^ Math data from Study IV 

= : — ■ : -\ ' ■= : — ■ ; : 

were Used to examine the relationship between program implementation -ana 
classroom processes and student post achievement. Overall, t)^J%kta - 
■ suggest that, after controlling for the effects <of prior- achievement in 
math, the four program-related constructs—ciassroom organization, 
instructional planning and ' classroom management, teaching and learning' 
functions r arid classroom ■ processes — were found to have significant 
positive effects on students' post achievement in mathi Results from 
farther analysis of- the^reiationships among the constructs are reported 
in Figure 4. 

A number of significant causal relationships are suggested by the 
data. Prior achievement; in math, as would be expected, had a large 
significant effect on post achievement. In addition/ several of the 
hypothesized causal linkages between program design, classroom 
processes, and student achievement are supported by ^ the data. Some 
interesting examples are the positive relationship between the 

. • r* ■„ 't • • .. ■ 

* "instructional planning and classroom management construct and post 

, .'. .;/ .:;v : ... . ... . , ;'; • . ..- - . 

achievement in math (Beta - .42, £ < .01), /and the moderate (Beta =* .'24, v ; 
£< .10), but positive, relationship betweer^ classroom processes and 
post achievement. The findings also indicate that the classroom 



organization construct was significantly related to the instructional 



planning and classroom management construct and ,„the teaching and 
learning functions construct (Beta == .42 and .36, respectively). 
Furthermore , the teaching and learning functions construct was found to 
have a significant positive effect on classroom processes (Beta =» .17, £ 

36 
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< .*05) « It also should be .pointed bat that two % sxgriif icarit negative 



relationships were^ound-: — che ef : f ecc of che- instructiona:! pl anning and 
classroom management construct or? classroom processes (Beta - ~. 19 £ ><C 
i05), and the,' effect of^prior achievement on teaching and learnrng 
functions (Beta = 16, £ < *05). . . ; . n ^ 

While results of the path analysis ^suggest an ove&ali positive 

■ i ' ■•*>■*»„."• « 

causal relationship between" program" implementation and hypothesized 
program outcomes, they also, indicate ; G»he need for further,, analysis 
particularly- insofar, as Some "of the' confounding., and, seemingly 
counterintuitive J^ndings dr,e concerned (e.g., the significant "negative 
effects of instructional planning and classroom m&riagement on classroom 

: ; ' . : ' " ? ;; I . __ : _" 

processes and their significant positive, .effects on student 
achievement). Thus - 9 a cautionary note regarding the, path analysis 
findings is in order. Since they represent a preliminary examination of 
hypothesized causal relationships among the major program design and 

■ > r ■ ■ - . \ .' : 

butc&me constructs,, they are considered to be only suggestive. Further 
investigations involving replication of the causal model, analyses of 
v variables within and across; constructs included 43 the model, • inclusion 
of other outcome measures A of attitudes and academic achievement and 
testing of rival hypotheses and ■ alternative ; causal models are the 



necfe^sary next step. Additional work, in this area is .seen as crucial 
for empirical validation of the hypothesized impact- of the ALEM on 
student outcomes. ; t 4 * • : 
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SUMMARY: AND DISCUSSION ■ ' Page . 37 i - 

,*Jn summary, it can * be stated that the 'results discussed ia this 
-ee-f-provi-d^— subs t a a t i a i-&wp pox t— for : thr ee'ffa^tf r^bTil: llisTq ii s " F it §ty 7 " 
it isNpossible' to establish and maintain average to high degrees of 
implementation of. the V ALEM on a large-scale basis ifi a variety of school 
; settings .This fs clearly substantiated by the replication of findings 

'across- the four Studies • Second, as critical features of the ALEM are 

■ r etf ■ .... ' , , ■ , ■ ' . . , 

established, so are classroom processes that are hypothesized to 
facilitate effective adaptive . instruction in classroom' \ settings. 
^Finally, implementation of the ALEM and the presence of desired 
classroom processes of adaptive 'instruction seem to facilitate -student 
achievement. While, admittedly, further analysis of the causal 

.relationships 'among these variables is needed, the overall results from* 

' ' - ' * * •*■ 

the four studies r seem to suggest a .consistent pattern of higher 

4 ' - " ; - < •• . \ 

achievement- scores for ALEM students , when compared with those for 

** ■ • "' " ■ ■ 

no n- ALEM students • • Particularly noteworthy are the data on the 

■ * - •■ ■ - * , . 

higher-than-expected percentages (hjased on the national- norm of 25%) of 

ALEM students who had achievement: scores at or above the 75th percentile 

" f ■ ■ ■' 

;(including some of the mainstreamed handicapped students and students 

from the Follow Through program'); and th| ""finding that mainstreamed 

handicapped students in* ALEM classrooms made an average gain of a little^ 

over-, one year in grade equivalent scores in math and reading p 

achievement ,* compared, to the average gain of six months for students 

ftith similar handicapping labels. IThese achievement' test results may be- 

regarded as one indicator of adaptive instruction at work. That is , \ 

they demonstrate the possibility that ^students with- poor prognoses for 

academic achievement J can succeed in their school learning througji the 

provision of the type of adaptive insttuction imbedded in the design of 
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--."■.''* ' J - ■ . '\ 

• t&e ALEM; Thus, despite the limitations of attempting, to generalize . the 
implications -o£ Findings from studies of ~~a single .program, there < seems 

to be substantial evidence ' that suggests the feasibility and 

. ' ■ . ? •■ ' ' - : _- ' - - •' v / " - v.. - ; 

effectiveness of making educational proVisibhs for . individual 

- - - — _ _ .• ■ ■ , _ • ■ . . ■ * • ■ ■ . . . 

,'. differences in regular classroom settings. : ; 

■ x " ' " * • • ' ' ' 

In addition to the data on program efficacy, perhaps- the most 
.noteworthy work on the development and evaluation of the ALEM includes 
the identification of critical programming features and .♦' the 
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specification .of required operating conditions- for providing effective 
adaptive instruction^ The 'development of systematic* procedures far 
evaluating the degree of program implementation has greatly facilitated 
program refinement efforts, while also helping to increase understanding 
of-'ttie workings of .adaptive instruction. The results from periodic 
"readings" and systematic analysis of the ^degree of program 

implementation provide information not only for program validation and 

: •. ; •.' . '■ •i'- ': ' . * V \ ' ' \"[ : - ,% ' ■:■ \"'*r f* 

refinement purposes, but also for use by school 1 personnel in planning 

■ * t .._>._• , 

- '■ ■ .... "f % 

• individually- tailored , staff development activities for improving 
program implementation, j v) ^ 

Work on development and. evaluation of the ALEM.- has raised, several 

methodological issues related to evaluation design and .analytical 

procedures, as well, as ^sorae instructional design questions i Three lines 

of research are clearly suggested: The first. two relate to furthering 

understanding and development 'of a theory of adaptive instruction and 

refinement of adaptive instruction practices in schools; the third 

relates to an overarching methodological issue surrounding study of the 

implementation of innovative educational program's in school settings 'in- 
general and the subsequent, consequences of s^^ implement a t^oni 
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The fir st line of — suggested research centers . bn - a y •£ iiridamp 



question: ttia t hai , v guidedb past' work arid /probably, will be the-; basis of 
" instructional design research oh adaptive instruction for years to come* 
The question is, "Given that we have been able to create and maintain an 
educational program . wliich exemplifies quite closely our design 
specifications, does the program work as it ought £6; and, how do we 
know?" Summaries of research findings presented in -this * chapter and - 
-elsewhere, suggest that at a rather gross level, when the ALEM's critical 
program dimensions are in place ,-. certain of what- Glaser (1982a) has . . 
termed .- the "large practical" variables" of . effective schooling are 
observed to be present. Such; variables ~ 9 inciudipg efficient use of time 
by teachers and stjudents and increased interactions between teachers and 
students on instructional' matters, in turn seem to lead to certain 
desired student outcomes*. Several findings from the analysis of the 
ALEM's Impact , however,' clearly j/ndicate the need for • further analysis 
and empirical validation. For example , while some of the relationships 
(e.g. ^ the relationship, between the program's structural, dimensions, ■ 
such as classroom organization and student achievement in math) were > 
founS to be quite strong, others , were, moderate and, in a * Jew cases, 
indicated quite puzzling negative effects. •' " - 
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These results suggest that analysis of the interrelationships among 
critical program dimensions and the "resulting classroom processes arid 
student outcomes will require much moire fine-grained, ..micrd~ level 
analyses than the type that : have been utilized^ thus far in the study of 
the ALE2i;;-. Such analyses are likely tb result in further delineation of 

. • . v : ; . 40 ." .•■■V" . . 
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■ ■ ' ■ ■ - ■ • • ■ . ■ f " .1 « 

'the causal relationships' among the variables within and across critical 
. program, dimensions and, perhaps even mbrd important , in t.Se : * ; development 
of alternative models that deal* with rival hypotheses about these 
relationships. One example of further work in this area is the 

inclusion of variables which are known' to be associated' with student 

** ' <■ *"...• 

achievement but have' riot been included in the analytical model used for 

■ .- : ' "'■■■i '-'.'-M/^ ■' - • . . - - . : - 

the conceptualization' and;, ^valuation of adaptive instruction (e.g., 
resource utilization 1 , qua. 11 1 y of ins t rue t ion , nature of the learning 
task) • Another .< example is ^'investigations "of ' whether, arid to what 
extent, specific program 'design dimensions, ;. and/ or particular 
performance indicators ; within given dimensions , are differentially 



predisposed to producing a . 'range of desired classroom processes /and v : 
student achievement arid attitudina-l outcomes. /> 




Research to examine closely the quality of instruction, as 'itj is 



related 



'i. '< 



to s tudent achievement seems • particularly timely, given' the 

present state of the ^art of Research on subject-matter /learnitig (e.3^1^;- 

i :: ^ _ ,: - - '; V^$^^f 

Andersbrij-"/ Ford, 1981;/ Greeno, 1980); recerit;>' 



developments in c cignit-l ve- i ns t r uc t i o nal ps yc ho lo g y (e.g., Calf ee,\V198fiV** 
Glaser, i982'a; i§8^ iS the 

research on ef f ec'tiya ;.t e^fti ng in - general and the provision , of adaptive; 
instruction iri 0f ticular (Wang & Lindvall , 1984) . k program of 
research that fqcuses, on identifyirig ';: plausible^, ways to incorporate 
recent advices* in these' 'areas' into fiurther refinement of the quality of 
instpic^^na^-l'p^ to be a fruitful, and., 

^irejei^^ay;'^ .^id.cir.eSHifig" the need to improve -student capabilities, as 



welL ;> the -hered^ fco fimpitive the quality of education for all students 
^ : ' through the &dapt±vM : ^xis0uct:±on approach. 

ERIC .'iV/J^ ' 



The second line of research is related to delineation of 
, instructionally-relevant , individual-difference variables* 'Modern 
models of schooling ha.ve come to" recognize that dual ♦ adaptation ,is 
required 1 for* the instructional-learning process.:-- that is-, adaptation in 
the ^instructional process v to accommodate student* differences . Xi.e« * 
modification of. the learning environment) , f and adaptation - in - a the ability 
of individual students, to respond successfully to task demands -(i^.e.*, 
modification within the rlearher).^ Nevertheless^ aveh in the case of 
widely recognized , research-based programs of adaptive instruction, 
little /work has been done . to date on the actual nature of those 
adaptations that are required if the individual learner is to succeed. 
The designs of such extant programs, including the ALEM, tend to be 
concerned with a .limited number of individual-difference variables; 
Furthermore, very few of these variables are incorporated in planning 
arid the actual instructional process, despite the research suggesting a. 
wide range of individual-difference variables as correlates of learning 
(Wang & Lindvall, 1984). * . : 

The third line of research suggested by the work described here is 
•related to refinement and improvement of. research methodologies- for 
analysis and evaluation of innovative schooling practices • Several 
quite complex t problems have been raised. Although these, problems aire 
not" new, their resolution seems even "more 'critical given the state of 
trie art of the design and study of adaptive instruction in classroom 
settings. : .' : * • ■ 
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One problem has ; to do with the difficulty of obtaining experimental 
controls for conducting instructional experimentations or intervention 
studies in naturalistic settings arid the scientific credibility of 
findings from descriptive field research of the type discussed in this 
chapter? Experience in the implementation and study ' of the ALEM and the 
. work, of others have shown that the participation of schools and teachers 

in an innovative program tends ^to be a matter . of choice rather than 

; . ' ______ / v . •' . ■_■ ( . * - > __ * . ' _____ 

assignment by central administrators While such identification of 

s,ainpie populations can portend' well for program -implementation, it 

precludes the evaluation of randomized program treatments. One common 

solution to this design problem is use of the replication strategy. The 

basic contention is that results on program, impact can be inferred from 

..... 4 ' : 

qua s i- expe r ime n t a 1 studies or correlational studies with some 
confidence, if they are repeated under a variety of conditions* 
Nevertheless, while the replication* strategy adopted in the study and 
analysis, of the ..ALEH's impact has provided intuitively sound evidence of 
support for the particular adaptive instruction . approach reflected in 

the program's design, the research associated with the ALEfi's design and 

\ ■ -. - ■ - - '- - - ■ 

evaluation can be characterized only as suggestive at best. 

Another related technical problem has to do with the fact that', in 
esses where a high degree • of program implementation is maintained . (a 
desired outcome of any innovative school improvement program), there is 
very little variance in : the implementation measures. This low variance, 
which typically is associated* with high degrees- of program 
implementation, when combined; with the muiticoilinear nature of the 
variables* has been identified as a persistent /psychometric problem with 



analyses of relationships between program implementation and fciypothsized 
program outcomes . There is an obvious need to identify 0 and develop 
alternative designs and methodologies for obtaining empirical evidence 
to answer the fundamental questions , "Does the program work?"; and* 
"Sow do we know?" . ; 

From the methodological perspective, the importance of greater 
technical, sophistication in the study of adaptive instruction programs 
is clear. i Much work is needed in the development of procedures for 
examining non-linear effects and non-recursive relationships , as well as 
interactive and contextual effects that typically are associated with 
instructional design and program validation and evaluation research of 
the type discussed ih; -..this . chapter . Research designs incorporating 
multiple ..indicators ; or : triangulation data collection procedures are 
indicated for future invest igations'^Qf the irnpl erne n £ a t i o n and effects of 
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We. The different in the scores between Fall and Winter, and between Falland Spring, were statistically significant ( p<,01 ). 
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■ Table 4 

• Mean Percentages of Observed Frequencies in Major Categories of Classroom 
Process Variables for Classrooms at Different Degree of Implementation tsvels 

(Data from Spring, 1981 for First- and Second-Grade Classes in Studies I and li) 

r — — — : . ' • ' r . - ; - 
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This table is taken from -Wang, M.C.,' & Walberg,, H.J. (1983). Adaptive instruction, and classroom time. 
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Table 5 

Mean Percentages of Observed Frequencies in 
Major Categories of Classroom Process Variables 
(Data from Fall and Spring, 1980-81 for Stady I if 
i (N==21 classrooms} • - 
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Jhis table is taken ffdm Wang, M.G.> Nojan, M.; ' :^A^^^if^^A^&^y H.J. (in press). The utility of irh- 
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Note: * Numbers in parentheses; indicate the percentages of time spent, in the particular instructional 
■ groupings. ' - . • : " -* 
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chies, diagnostic testing procedures) 

Development of organizational and management support 
systems (e.g., instructionaj-jearning management system, . 
multi-age grouping, instructional teaming) 
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• Teacher outcomes - 
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• Instructional a nd other professional support staffs (e.g., 
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— Comparison studies of process and product outcomes in 
program and non-program classrooms 
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Instructional/ - 
Non : instructioriaI 
Functions ; 



Instruction Related 
Activities 



^ Ndn-ln^tract^on-Related 
Activities 



v Figure Summary of the distribution of teacher time use among instructional and non-instructionaj 

(N f 28 classrooms; the. mean number of observation minutes per teacher was 199 29,) 

' 'u-' ' .* . • - '.■; : : .v- . v.-' 1 ' " ! ;■ ' 






High Degree of 
Implementation Group 



Average Degree of 
Implementation Group 



Low Degree of 

implementation Group 



Figure 3. Summary of the 'distribution of teacher time use in classrooms at the higfo, average, and low 
■■' . degree of implementation levels* 

(N = 28 classrooms; the mean number of observation minutes f&er teacher was 199.29.) 
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Classroom / 
Organization; 




Classroom 
Processes 



A2 m * 



f .24 



* _;_ Post 

Achjevement 



Figure 4: A causal model of adaptive instruction, classroom processes,.arid student achievement. . 

(Results reported are from Study IV,) , 

* ■ "*j ■ . - 
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